Part I of this two-part article concentrates on the early 20th century origin of the nonanatomic concept of complete denture occlusion. It focuses on Dr. Victor Sears, who in 1922 made a courageous departure from convention when he introduced the design for his "Chewing Members." Development of these teeth marked the birth of the School of Nonanatomic Denture Occlusion. Dr. Sears' 35-year journey of research and development is traced here through his mid-1950s association with Dr. Simon Myerson. Their Myerson-Sears design set the standard for flat-planed, nonanatomic denture teeth for the next half century.
If one were to classify denture teeth strictly on the appearance of their occlusal surfaces, it would be obvious that virtually all artificial teeth produced throughout the 19th century were not anatomically correct. The intention of pre-20th century denture tooth designers was to make their artificial teeth look natural, while incorporating as much "chewing efficiency" as possible into them. In his classic paper, 3 Victor H. Sears 4 ( Fig 1) stated that by definition, designs of nonanatomic teeth were based on theories of mandibular movement and biomechanics. Sears generally has been credited for being first to design occlusal anatomy for artificial teeth based on sound biomechanical principles for the purpose of controlling forces. He essentially founded the Nonanatomical School of Denture Occlusion in 1922 with the introduction of his Chewing Members. 3, 5, 6 The chief advantages 2 of nonanatomic teeth:
1. Nonanatomic teeth do not lock the mandible in one position. They set more easily and quickly than anatomic teeth. They also allow the use of less sophisticated articulators.
2. Because of the absence of cusps and inclined planes, nonanatomic teeth minimize horizontal occlusal pressure and, for the most part, only subject the supporting tissues to vertical pressure, considered less destructive. 3. Nonanatomic teeth permit closure in more than one position. Centric relation (CR), therefore, is considered an area, rather than a point. Less precision is required when recording CR. 4. Nonanatomic teeth more easily adapt to Class II and Class III jaw relationships. 5. Nonanatomic teeth more easily accommodate changes in occlusal vertical dimension and horizontal jaw relations, resulting from gradual remodeling and reduction in volume of the residual ridges. Occlusal correction to compensate for such changes is easily accomplished. 6. Nonanatomic teeth simplify rebasing and relining procedures. 7. Nonanatomic teeth improve denture stability by permitting proper centralization of the occlusal plane in relation to the residual ridges.
The chief disadvantages 2 of nonanatomic teeth:
1. Nonanatomic artificial teeth are less efficient at mastication because they do not employ cusps to effectively penetrate the bolus. Therefore, chewing forces have to be increased to achieve adequate comminution of food. 2. Nonanatomic teeth often present inadequate escape ways. Clogging of their occlusal surfaces with food results in reduced masticatory efficiency and increased chewing pressures. 3. Nonanatomic teeth are esthetically inferior to anatomic forms. 4. Nonanatomic teeth encourage a higher component of lateral or diagonal jaw movement during chewing and increased, rather than reduced, horizontal forces on denture bases. 5. Nonanatomic occlusal forms introduce a negative psychological influence in terms of bolus penetrability. 6. Nonanatomic teeth set on a curved plane for balanced occlusion introduce an inclined plane and cause skidding of denture bases. 7. Nonanatomic teeth set on a curved plane do not coincide with actual jaw movements and result in tripping of denture bases and excessive friction.
Victor H. Sears
When Victor H. Sears introduced his Chewing Members in 1922, he made a brave departure from the mainstream philosophy of Complete Denture Occlusion. He was first to design an occlusal form based on a philosophy of occlusion, mandibular movement, and biomechanics. The appearance of his Chewing Members in 1922 was met with alarm by the profession and with resistance to change on the part of major denture tooth manufacturers. Sears and others diligently perservered to develop newer and better nonanatomic tooth designs. 3, 6 By the 1930s, the general preference for artificial tooth anatomy changed to favor the nonanatomic forms. This consumer mandate changing from anatomic teeth to nonanatomic teeth clearly influenced tooth manufacturers to slowly give way to where they all eventually offered at least one nonanatomic tooth form in their inventories. Some nonanatomic forms came from abroad, notably from England, Switzerland, and Germany; however, as Dr. Sears boldly claimed, "it must be noted that as with anatomic teeth most of the advances in nonanatomic tooth design were Figure 2 The illustrated dentures were fabricated from vulcanite and porcelain Chewing Members, which were the prototype for Sears' Channel Teeth of 1927. This set of complete dentures was worn for more than 30 years by Dr. Sears' edentulous laboratory technician.
made in the United States." 3 In his 30-year review of the evolution of nonanatomic teeth, 3 he noted that from 1922 until 1952, a new nonanatomic occlusal design appeared every 9 months on average, and he correctly predicted that more would follow.
Chewing Members (1922)
In 1922, Victor Sears read his controversial paper, 5 "Chewing Members," to the National Society of Denture Prosthetists. In that paper, he made his case for noninterfering, nonanatomic teeth. He admitted that his "Chewing Members" were only prototypes, and that their occlusal form undoubtedly would look very different after additional research and development. He considered them a new direction and work in progress (Fig 2) . 5 These teeth were ground from posterior porcelain blocks rather than individual teeth. Some of his Chewing Members were cast in gold. The maxillary teeth had an anterior-posterior central channel. The mandibular teeth had a raised, narrow, central occluding ridge. Buccal and lingual inclines dropped away, inferiorly, from the ridge. This occlusal scheme allowed complete freedom to slide in a protrusive direction while completely preventing lateral gliding. This occlusal form was designed for efficient mastication. More importantly, Chewing Members were designed to reduce trauma to the ridges. Sears believed that if opposing teeth were free to glide over each other, free from interferences, denture bases would not tend to skid over the ridges and therefore would be more stable. Chewing Members ultimately were custom ground for each patient. 5 Sears believed that as dentures "settled," due to bone resorption and occlusal wear, they tended to move into a protrusive position. By freeing the patient in protrusion, the dentist could prevent occlusal interferences resulting from such settling.
Though Sears made a number of dentures employing Chewing Members, no evidence has been found that these teeth were ever commercially available. If the esthetics of the maxillary Chewing Members was a problem for a patient, Sears masked the problem by using an anatomic first bicuspid in that area on the Chewing Member block.
Channel Teeth (1927)
In 1927, Victor Sears introduced his Channel Teeth. These teeth directly evolved from his earlier Chewing Members. The narrowed Mandibular posterior teeth had a buccal-lingual width that was half that of the maxillary teeth. Channel Teeth's most prominent feature was an unbroken central ridge that extended from the first bicuspid through the second molar. This ridge was the only part of the mandibular teeth that made contact with the maxillary teeth. Inclines of the maxillary teeth were less steep than those of the mandibular teeth. These efficient masticators permitted unlimited protrusive gliding (Figs 3 and 4) . 7 Sears designed these teeth specifically to minimize ridge trauma caused by anterior-posterior shifting of the bases. Such shifting was usually due to occlusal trauma, particularly trauma secondary to denture base "settling" following alveolar ridge resorption and remodeling. His 1928 article 7 included a significant number of endorsements in the "discussion" by prominent prosthodontists of the day. Channel Teeth were manufactured by H.D. Justi, and Sons, Inc. of Philadelphia. They were discontinued after several years when Justi ceased manufacture of all porcelain teeth and switched completely to manufacturing acrylic teeth.
3

Platform Teeth (1938)
Victor Sears believed that the edentulous mouth was a peculiar condition and consequently required special occlusal forms to be adequately restored. 8 In his writings, 3, 8 he argued that the major objective of nonanatomic denture occlusion was "prevention of the appalling destruction of human tissue, and preservation of supporting ridges." 8 He made the point that chewing efficiency and ease of setting teeth were only secondary design considerations.
In 1935, at a joint meeting of the National Society of Denture Prosthetists and the American Full Denture Society, Sears presented his "Major Design Specifications" for nonanatomic teeth. In his paper, 8, 9 he listed 14 specifications based on his 15 years of research and experience. 8, 9 Sears' design approach was to begin by eliminating all interferences. Only then did he address chewing efficiency and esthetics. His approach was the opposite of those who first selected teeth, which were anatomic in appearance and efficient at mastication, and then altered by removal of any and all interferences. Sears chose to satisfy mechanical requisites first. He felt that the esthetics of posterior teeth was of minor concern.
In 1938 Sears introduced his Platform Posterior Teeth. 3, 6, 8, 10 Though these teeth were vastly different in appearance from his earlier Channel Teeth, their design was basically rooted in the same principles as his earlier designs. Platform Teeth (Figs 5 10 and 6, 3 ) had a much wider occlusal table than the earlier Channel Teeth. This allowed the patient a wider area upon which to function. Platform teeth possessed a very distinct anatomy with prominent ridges and deep grooves. These anatomic features restricted actual occlusal contact, reduced occlusal forces, and greatly enhanced chewing efficiency. These posterior nonanatomic teeth provided complete freedom to glide in all horizontal directions. Platform teeth were fashioned from porcelain and were far more esthetic than Dr. Sears' previous designs. These teeth were manufactured by the Universal Dental Company. 3 However, according to Hardy, 6 they were never "made or marketed" in any significant quantity.
Design 52 (1952)
Design 52 was never commercially produced. It was a prototype. The purpose of this design concept was to advance the understanding, philosophies, and designs of nonanatomic teeth. Design 52 only involved the maxillary first molars and the mandibular first and second molars (Fig 7) . 3 In an actual denture set-up, Dr. Sears probably used bicuspids from a set of his Platform Posterior teeth. With Design 52, Dr. Sears made a huge philosophical departure from his previous nonanatomic occlusal designs. 3 The buccal rather than lingual surface of the mandibular second molar was designed to act as the lateral balancing surface. This created more clearance for the tongue than was available in Sears' previous designs. The large, open, occlusal sluiceways allowed more efficient escape for a "bolus" undergoing mastication. Perhaps the most intriguing departure from convention suggested by Sears with Design 52 was his mismatching of materials. Convention has generally held that materials used to restore the occlusion should, if at all possible, oppose the same material. It was believed that this not only minimized wear of the maxillary and mandibular teeth, but also assured the same rate of wear. Sears found it surprising that no one prior to this time had ever considered the advantages of having teeth of dissimilar materials (and hence with different rates of wear) in the same denture set-up. 3, 11 Sears intended the Design 52 molars to be fabricated from porcelain while all remaining teeth in the set-up to be made from "plastic" (i.e., methyl methacrylic). This combination allowed greater wear to take place in the anterior. The wear-resistant molars provided durable vertical stops to carry the occlusal load, while the increased wear rate in the anterior acted to "automatically eliminate prematurities and reduce excessive pressure on anterior alveolar ridges." 
Myerson and Sears porcelain and resin posterior teeth (1955)
Dr. Simon Myerson (Fig 8) 3,12,13 was a 1908 graduate of Harvard Dental School. During his early career as a Boston general practitioner, he, along with many of his colleagues, was dissatisfied with most of the commercially available prosthodontic materials. So, he took it upon himself to improve porcelain quality and anatomy of early 20th century artificial teeth and facings. In 1917, Dr. Myerson patented his superior interchangeable facings and founded the Ideal Tooth Corporation. His company rapidly grew and prospered. Soon, it produced a complete line of artificial teeth along with its interchangeable facings. 12 This company has been responsible for a significant number of prosthodontic "firsts" over the years. One of the most significant was Dr. Myerson's design of his True Kusp nonanatomic teeth in 1929. 3, 6, [12] [13] [14] They were the first truly flatplaned teeth free to glide in all directions (Fig 9) . 3, 6, [12] [13] [14] For many years, these teeth set the standard for flat-planed teeth. They had a normal buccal-lingual width and though "flat," had efficient cutting ridges, crushing tables, and escape ways for food. By 1936 an identical tooth, dubbed True Cusp, was being manufactured in England by the Dental Manufacturing Company. 15 In 1947 the name of the Ideal Tooth Corporation was changed to Myerson Tooth Corporation because Dr. Myerson's name was more recognizable than that of his company. In 1948 Dr. Myerson and his sons, Martin and Richard, introduced the first cross-linked co-polymer denture tooth material.
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The material was called Dura-Blend and marked a quantum leap in artificial tooth technology. In 1951 Myerson Tooth Corporation introduced an improved design for True-Kusp teeth. The new teeth were known as Shear-Kusp and were the first commercially available teeth fabricated from cross-linked copolymer (Fig 10) . 3, 12, 13 The introduction of the new Dura-Blend teeth ended most of the profession's resistance to earlier acrylic teeth, which had poor wear resistance. Both Dr. Victor Sears and Dr. Simon Myerson were strong advocates of flat, nonanatomic teeth that allowed freedom to glide in all directions. There was an obvious parallel in their efforts to further develop such designs.
12 In 1952 Dr. Sears joined Dr. Myerson and his sons to develop flat-planed teeth where dissimilar materials opposed each other. The occlusal form was a further refinement of the original True-Kusp and Shear-Kusp forms. The new MyersonSears Teeth had broader contact areas, an occlusal table that was significantly narrowed buccal-lingually, smaller embrasure areas-particularly on their lingual aspect, and finally a slight refinement in the occlusal anatomy (Fig 11) . 3, 12, 13 Two highdensity, highly polished materials were used to fabricate opposing teeth. The teeth in one arch (usually the maxillary arch) were fabricated with Myerson's Multi-Fired Porcelain introduced in 1937. True Blend was the first multi-fired porcelain available for artificial tooth production. The veneering of this material with a "transparent enamel" made these teeth significantly more esthetic than teeth of Myerson's competitors. 12, 13 The teeth in the opposing arch (usually the mandibular arch) were fabricated with Myerson's Dura-Blend cross-linked copolymer. The purpose of this apparent mismatch in materials was intended to reduce wear by reducing friction between opposing occlusals (Fig 11) . 3, 12, 13 Myerson boldly advertised research data showing that plastic teeth opposed by porcelain teeth had ten times more wear resistance than plastic teeth opposed by plastic teeth. They attributed this unexpected phenomenon to the fact that the coefficient of friction between dissimilar materials was often less than that between similar materials. Additional benefits pointed out for this unconventional combination of materials were: less "clicking" of and shock to the porcelain teeth, no chipping of porcelain teeth, elimination of much of the discomfort due to slight occlusal prematurities, and finally more ease of adjustment where adjustments were confined to the acrylic teeth. Their advertisements typically showed all porcelain maxillary teeth opposing all plastic mandibular teeth. 16 Subsequently, Myerson Tooth Corporation offered both maxillary and mandibular Myerson and Sears denture teeth in Dura-Blend cross-linked co-polymer as well as the True-Blend multi-fired porcelain and left it to clinicians to mix and match materials.
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Conclusion
Victor Sears should forever be regarded as one of the true giants of prosthodontics. Though his nonanatomic designs have not been the last word in complete denture occlusion, he created a debate that has led the profession to a much greater understanding of complete denture occlusion, biomechanics, and bone preservation. Adherents to the philosophy of anatomic occlusion as well as that of nonanatomic occlusion can all glean wisdom from Dr. Sears' work. Nearly all the fine, nonanatomic denture teeth currently available, though they may not have developed directly from Dr. Sears designs, evolved only as a result of his work and courageous break from convention.
